























































































































5HVXOWV IURP REVHUYDWLRQDO VWXGLHV H[DPLQLQJ G\VOLSLGHPLD DV D ULVN IDFWRU IRU GLDEHWLF
UHWLQRSDWK\ '5 KDYH EHHQ LQFRQVLVWHQW :H HYDOXDWHG WKH FDXVDO UHODWLRQVKLS EHWZHHQ
SODVPDOLSLGVDQG'5XVLQJD0HQGHOLDQUDQGRPL]DWLRQ05DSSURDFK:HSRROHGJHQRPH
ZLGH DVVRFLDWLRQ VWXGLHV VXPPDU\ VWDWLVWLFV IURP VWXGLHV IRU '5SKHQRW\SHV DQ\'5
1 FDVHFRQWUROVDQGVHYHUH'51 FDVHVFRQWUROV3UHYLRXVO\
LGHQWLILHG OLSLGDVVRFLDWHG VLQJOH QXFOHRWLGH SRO\PRUSKLVPV 613V VHUYHG DV LQVWUXPHQWDO
YDULDEOHV0HWDDQDO\VLVWRFRPELQHWKH05HVWLPDWHVIURPGLIIHUHQWFRKRUWVZDVFRQGXFWHG
7KHUHZDVQRVWDWLVWLFDOO\VLJQLILFDQWFKDQJHLQRGGVUDWLRV25RIKDYLQJDQ\'5RUVHYHUH
'5IRUDQ\RI OLSLG IUDFWLRQV LQ WKHSULPDU\DQDO\VLVZKLFKXVHG613V WKDWGLGQRWKDYHD
SOHLRWURSLFHIIHFWRQDQRWKHUOLSLGIUDFWLRQ6LPLODUO\WKHUHZDVQRVLJQLILFDQWDVVRFLDWLRQLQ
WKH&DXFDVLDQDQG&KLQHVHVXEJURXSDQDO\VHV7KLVVWXG\GLGQRWVKRZHYLGHQFHRIDFDXVDO
UROHRI WKHIRXU OLSLGIUDFWLRQVRQ'5 +RZHYHUWKHVWXG\KDGOLPLWHGSRZHUWRGHWHFW25









HGHPD '0(   +RZHYHU LQ FRQWUDVW WR WLJKW JO\FHPLF DQG EORRG SUHVVXUH FRQWURO
ZKLFKKDYHEHHQVKRZQLQFOLQLFDOWULDOVWRUHGXFH'5SURJUHVVLRQWKHUDSLHVWDUJHWHGDW
G\VOLSLGHPLDKDYHQRWVKRZQVLPLODUUHVXOWV,QWKLVUHJDUGIHQRILEUDWHDSHUR[LVRPH
SUROLIHUDWRUDFWLYDWHG UHFHSWRU DOSKD 33$5Į DJRQLVW KDV VKRZQ EHQHILWV LQ UHGXFLQJ
UHTXLUHPHQWV IRU ODVHU WUHDWPHQW RI '5 DQG '0(  EXW WKH WKHUDSHXWLF HIIHFWV RI
IHQRILEUDWHPD\QRWEH OLSLGGHSHQGHQW7KHDVVRFLDWLRQRIG\VOLSLGHPLDZLWK'5KDVEHHQ




YDULDEOHV ,9V WRHYDOXDWH WKHFDXVDO UHODWLRQVKLSEHWZHHQDELRPDUNHUDQG DQRXWFRPHRI
LQWHUHVW  %HFDXVH LW WDNHV DGYDQWDJH RI WKH QDWXUDO UDQGRPL]DWLRQ RI JHQHWLF YDULDQWV
LQKHULWHGLQGHSHQGHQWRIFRQIRXQGLQJIDFWRUVVXFKDVOLIHVW\OHDQGHQYLURQPHQWDOIDFWRUV









:H LQFOXGHG D WRWDO RI  JHQRPHZLGH DVVRFLDWLRQ VWXGLHV *:$6 RQ '5 $IULFDQ
$PHULFDQ 3UROLIHUDWLYH 'LDEHWLF 5HWLQRSDWK\ 6WXG\ $$3'5 $JH *HQH (QYLURQPHQW
6XVFHSWLELOLW\5H\NMDYLN6WXG\$*(6$XVWUDOLDQ*HQHWLFVRI'LDEHWLF5HWLQRSDWK\6WXG\
$867 %OXH 0RXQWDLQV (\H 6WXG\ %0(6 &DUGLRYDVFXODU +HDOWK 6WXG\$IULFDQ
$PHULFDQ &+6$$&DUGLRYDVFXODU+HDOWK 6WXG\:KLWHV &+6:KLWHV*HQHWLF&HQWHU
&KLQD 0HGLFDO 8QLYHUVLW\ +RVSLWDO 7DLZDQ *HQHWLFV RI /DWLQRV 'LDEHWLF 5HWLQRSDWK\
*2/'5 -DFNVRQ +HDUW 6WXG\ -+6 0XOWL(WKQLF 6WXG\ RI $WKHURVFOHURVLV$IULFDQ
$PHULFDQ 0(6$$$ 0XOWL(WKQLF 6WXG\ RI $WKHURVFOHURVLV&KLQHVH 0(6$&+1
0XOWL(WKQLF 6WXG\ RI $WKHURVFOHURVLV(XURSHDQ 0(6$(8 0XOWL(WKQLF 6WXG\ RI
$WKHURVFOHURVLV+LVSDQLF 0(6$+,6 6LQJDSRUH &KLQHVH (\H 6WXG\ 6&(6 6LQJDSRUH
0DOD\ (\H 6WXG\ 6L0(6 6LQJDSRUH ,QGLDQ (\H 6WXG\ 6,1', 6WDUU &RXQW\ +HDOWK





3KDVH ,, DV UHIHUHQFH SDQHOV 7DEOH  'HWDLOV DERXW LPSXWDWLRQ TXDOLW\ FRQWURO DQG
DGMXVWPHQW DUH SURYLGHG LQ 7DEOH  ,QIRUPHG FRQVHQW ZDV REWDLQHG IURP DOO SDUWLFLSDQWV
3DJHRI 'LDEHWHV
ϲ
HWKLFV DSSURYDOZDV REWDLQHG IURP WKH ORFDO HWKLFVFRPPLWWHH DQG UHFRPPHQGDWLRQV RI WKH
'HFODUDWLRQRI+HOVLQNLZHUHDGKHUHGWR
'LDEHWLF5HWLQRSDWK\$VVHVVPHQWDQG'HILQLWLRQ
'5 ZDV HLWKHU DVVHVVHG WKURXJK UHWLQDO SKRWRJUDSK\ RU FOLQLFDO GLDJQRVLV LQ WKH VWXGLHV
LQYROYHG'5ZDVJUDGHGXVLQJ WKH(DUO\7UHDWPHQW'LDEHWLF5HWLQRSDWK\6WXG\ (7'56
DGDSWDWLRQRI WKHPRGLILHG$LUOLH+RXVHFODVVLILFDWLRQV\VWHPRU WKH$PHULFDQ$FDGHP\RI
2SKWKDOPRORJ\ $$2 ,QWHUQDWLRQDO&OLQLFDO'LDEHWLF5HWLQRSDWK\'LVHDVH 6HYHULW\ 6FDOH
2QWKH(7'56VFDOHJUDGHUHSUHVHQWVQR'5JUDGHVLQGLFDWHVDQ\'5DQGJUDGHV
LQGLFDWHVVHYHUHQRQSUROLIHUDWLYH'513'5DQGSUROLIHUDWLYH'53'52QWKH$$2
VFDOH WKH FDWHJRU\ QR '5 LQGLFDWHV DEVHQFH RI '5 WKH UHPDLQLQJ  FDWHJRULHV WRJHWKHU
LQGLFDWH DQ\'5 DQG WKH WZR KLJKHVW FDWHJRULHV WRJHWKHU FDSWXUH VHYHUH13'5 DQG 3'5
6LQFH DOO WKH VWXGLHV ZHUH JUDGHG E\ RQH RI WKHVH WZR VFDOHV DQG LW LV VWUDLJKWIRUZDUG WR









 IRU WULJO\FHULGHVDQG IRU WRWDO FKROHVWHURO SUHYLRXVO\ LGHQWLILHGE\ WKH*OREDO/LSLGV
3DJHRI'LDEHWHV
ϳ













QRW DOVR KDYH SOHLRWURSLF HIIHFW RQ DQRWKHU OLSLG IUDFWLRQ DV UHSRUWHG E\ WKH */*& 
8VLQJ W\SHGLDEHWHVJHQHWLFVRUJ ZH DOVR H[DPLQHG ZKHWKHU DQ\ RI WKHVH 613V ZHUH
VLJQLILFDQWO\DVVRFLDWHG3;ZLWKRWKHUULVNIDFWRUVIRU'5W\SHGLDEHWHVLWVHOI
UHODWHGJO\FHPLFWUDLWVDQGK\SHUWHQVLRQ:HDOVRHOLPLQDWHGWKRVH613VIURPWKHSULPDU\






WKH DVVRFLDWLRQZLWK+'/ OHYHOVZDV VWURQJHU WKHQ LWZDV RQO\ FKRVHQ DV DQ ,9 IRU+'/
3DJHRI 'LDEHWHV
ϴ
OHYHOV  7KLV HOLPLQDWHG VRPH SOHLRWURSLF 613V IURP WKH DQDO\VLV DOWKRXJK LW ZDV QRW DV
FRQVHUYDWLYH DV WKH SULPDU\ DQDO\VLV ZKLFK HOLPLQDWHG 613V ZLWK DQ\ SOHLRWURSLF HIIHFWV
FRPSOHWHO\HJWKH\ZHUHQRWDVVLJQHGDV,9VIRUDQ\OLSLGIUDFWLRQ
6WDWLVWLFDO$QDO\VLV
:HREWDLQHG*:$6VXPPDU\ VWDWLVWLFVGDWD IURP LQGLYLGXDO VWXGLHV IRU HLWKHU RU ERWK'5
SKHQRW\SHV IRU WKH 613V ZKHUH JHQRW\SH DQG LPSXWHG GDWD ZHUH DYDLODEOH :H WKHQ







DVVRFLDWLRQ EHWZHHQ HDFK OLSLG WUDLW DQG '5 ZH FRPELQHG WKH ȕOLSLG'5 HVWLPDWHV DFURVV
PXOWLSOH 613V XVLQJ IL[HGHIIHFW PHWDDQDO\VLV &RFKUDQ¶V 4 WHVW ZDV DSSOLHG WR DVVHVV





















LQFUHDVH LQJHQHWLFDOO\ LQGXFHG LQFUHDVH LQSODVPD OLSLGSURILOHV WKH25RIKDYLQJDQ\'5
ZDV   &, ± IRU +'/  ± IRU /'/  ± IRU
WULJO\FHULGHVDQG±IRUWRWDOFKROHVWHUROLQWKHDOOHWKQLFLWLHVDQDO\VLV
,QWKHVHFRQGDU\DQDO\VLV7DEOHIRUHDFK6'LQFUHDVHLQJHQHWLFDOO\LQGXFHGLQFUHDVHLQ
SODVPD OLSLG SURILOHV WKH25 RI KDYLQJ'5ZDV  &, ± IRU+'/ 
± IRU /'/  ± IRU WULJO\FHULGHV DQG  ± IRU WRWDO
FKROHVWHUROLQWKHDOOHWKQLFLWLHVDQDO\VLV
7DEOHV  DQG VKRZ WKH UHVXOWV RI WKH05 DQDO\VLV IRU WKH VHYHUH'5SKHQRW\SH )RU WKH
SULPDU\DQDO\VLV7DEOH WKH25&,IRU WKHDVVRFLDWLRQEHWZHHQSODVPDOLSLGVDQG







OHYHOV FRQIHUUHG DQ LQFUHDVHG ULVN RI KDYLQJ VHYHUH '5 25   &, ±
DOWKRXJKWKHUHVXOWVGLGQRWDFKLHYHVWDWLVWLFDOVLJQLILFDQFH3 :HGLGQRWILQGDQ\
DVVRFLDWLRQ EHWZHHQ SODVPD OLSLGV DQG VHYHUH'5 LQ WKH VXEJURXS &DXFDVLDQ DQG &KLQHVH
FRKRUWDQDO\VHV




IRU WULJO\FHULGHVDQGVHYHUH'5XVLQJ WKH613V WKDWKDYHHIIHFWVRQWULJO\FHULGHVDQGDW
OHDVW RQH RWKHU OLSLG IUDFWLRQ 7DEOH   7KH ULVN RI JHQHWLFDOO\ GHWHUPLQHG SODVPD
WULJO\FHULGHV OHYHOV RQ KDYLQJ VHYHUH'5ZDV VWUHQJWKHQHG 25  &,  
3  ZKHQ RQO\ WKHVH  SOHLRWURSLF 613V ZHUH XVHG  %HFDXVH WKH 33$5Į DJRQLVW
IHQRILEUDWHKDVVKRZQEHQHILWVLQUHGXFLQJUHTXLUHPHQWVIRUODVHUWUHDWPHQWRI'5DQG'0(













FDXVDO UROH RI SODVPD OLSLGV LQ '5 GHYHORSPHQW E\ FRPELQLQJ PXOWLHWKQLF FRKRUWV IURP
GLIIHUHQW FRXQWULHV :H GLG QRW VHH FOHDU HYLGHQFH RI D FDXVDO UHODWLRQVKLS EHWZHHQ OLSLG
PHDVXUHVDQG'5 LQ WKHJURXSDV DZKROH QRU LQ WKH VXEJURXSDQDO\VHV LQ&DXFDVLDQ DQG
&KLQHVH FRKRUWV XVLQJ VWURQJHU ,9V2XU ILQGLQJVPD\ KHOS VKHG OLJKW RQ WKH FRQVLGHUDEOH
YDULDELOLW\LQSUHYLRXVREVHUYDWLRQDOVWXGLHVH[SORULQJWKHDVVRFLDWLRQEHWZHHQSODVPDOLSLGV
DQG'5 ,QSUHYLRXVVWXGLHV+'//'/ WULJO\FHULGHV DQG WRWDO
FKROHVWHURO  KDYH EHHQ LQFRQVLVWHQWO\ VKRZQ WR EH DVVRFLDWHG ZLWK '5 2XU ILQGLQJV
VXJJHVWWKDWWKHVHDVVRFLDWLRQVSUHYLRXVO\REVHUYHGPD\RYHUDOOEHQRQFDXVDOSDUWLDOO\GXH





2XU ILQGLQJVGLG VXJJHVW D SRVVLEOHFDXVDO UHODWLRQVKLSEHWZHHQ DSOHLRWURSLF SDWKZD\ WKDW
LQFOXGHVWKHWULJO\FHULGHSDWKZD\DQGVHYHUH'5,QDVXEDQDO\VLVH[DPLQLQJWKH613VWKDW
KDYH HIIHFWV RQ WULJO\FHULGHV DQG DW OHDVW RQH RWKHU OLSLG IUDFWLRQ WKHUH ZDV D PDUJLQDOO\
VLJQLILFDQW3 DVVRFLDWLRQEHWZHHQWKHJHQHWLFDOO\GHWHUPLQHGSODVPDOLSLGOHYHOVDQG
VHYHUH'5ULVN 7KLV ILQGLQJPXVWEH LQWHUSUHWHGFDXWLRXVO\JLYHQ WKHPXOWLSOHK\SRWKHVHV
3DJHRI 'LDEHWHV
ϭϮ
WHVWHG LQ WKLV VWXG\ EXW LW LV DQ LQWHUHVWLQJ ILQGLQJ WKDW VKRXOG EH IROORZHG XS LQ IXWXUH
VWXGLHV
3UHYLRXVVWXGLHVKDYHVKRZQDQDVVRFLDWLRQEHWZHHQG\VOLSLGHPLDDQGVHYHUH'5DVZHOO
DV EHQHILFLDO HIIHFWV RI IHQRILEUDWH WUHDWPHQW RQ'5 )HQRILEUDWHDFWVPDLQO\ WR ORZHU
SODVPD WULJO\FHULGHV OHYHOV EXW WKHPHFKDQLVP RI LWV HIIHFW RQ '5 LV XQFOHDU  ,Q WKH
)HQRILEUDWH ,QWHUYHQWLRQ DQG (YHQW /RZHULQJ LQ 'LDEHWHV ),(/' VWXG\ WUHDWPHQW ZLWK
IHQRILEUDWH UHGXFHG WKH QHHG IRU ODVHU WUHDWPHQW IRU '5 DQG DOVR D UHGXFWLRQ LQ VWHS
SURJUHVVLRQ LQ '5 DPRQJ WKRVH ZLWK SUHH[LVWLQJ '5  7KH $FWLRQ WR &RQWURO
&DUGLRYDVFXODU5LVNLQ'LDEHWHV$&&25'VWXG\VLPLODUO\VKRZHGWKDWIHQRILEUDWHUHGXFHG
'5 SURJUHVVLRQ LQ FRPELQDWLRQ ZLWK VWDWLQV DOWKRXJK WKLV HIIHFW FRXOG QRW EH HQWLUHO\
H[SODLQHGEDVHGRQSODVPD OLSLGDOWHULQJ HIIHFWV  2XU GDWD VXJJHVWV WKDW WKH 613V WKDW
LQIOXHQFH WULJO\FHULGH OHYHOV EXW DOVR LQIOXHQFH RWKHU SODVPD OLSLG IUDFWLRQV PD\ KDYH WKH
VWURQJHVWLQIOXHQFHRQ'5ULVNVXJJHVWLQJSOHLRWURSLFHIIHFWVRI613VPD\EHLPSRUWDQW,Q
SDUWLFXODU IXUWKHU H[DPLQDWLRQ RI WKH HIIHFWV RI WKH WKUHH WULJO\FHULGH 613V QHDU 33$5Į
WDUJHW JHQHV 6XSSOHPHQWDU\7DEOH PD\ KHOS WR IXUWKHU H[SODLQ KRZ IHQRILEUDWH UHGXFHV
'5SURJUHVVLRQZLWKDPHFKDQLVPRWKHUWKDQFKDQJHLQSODVPDOLSLGSURILOH
,W LV SRVVLEOH WKDW WKH WUDGLWLRQDO OLSLG PHDVXUHV RI WRWDO +'/ DQG /'/ FKROHVWHURO DQG
WULJO\FHULGHVPD\QRWDFFXUDWHO\PHDVXUHWKHHIIHFWVRIG\VOLSLGHPLDRQ'53UHYLRXVVWXGLHV
KDYH VXJJHVWHG D PRUH GLUHFW UHODWLRQVKLS EHWZHHQ DSROLSRSURWHLQ $, $SR$, DQG
DSROLSRSURWHLQ % $SR% ZLWK '5 FRPSDUHG WR WUDGLWLRQDO OLSLG PHDVXUHV $SR$, FDQ EH
IRXQGLQ+'/DQGLVRYHUH[SUHVVHGLQWKHUHWLQDRIGLDEHWLFSDWLHQWV$SR%LVDVWUXFWXUDO
SURWHLQIRUYHU\ORZGHQVLW\ OLSRSURWHLQ LQWHUPHGLDWHGHQVLW\ OLSRSURWHLQDQG/'/DQG



































7KH613VFKRVHQDV ,9V IRU05DQDO\VLV LQDOO HWKQLFLWLHVZHUH LGHQWLILHG IURPDSUHYLRXV
VWXG\RILQGLYLGXDOVIURP(XURSHDQDQFHVWU\ZKLFKH[SODLQHGRQO\RIWRWDOOLSLGWUDLW
YDULDQFH  DQG WKLV PLJKW DOVR KDYH ZHDNHQHG WKH ,9 VWUHQJWK LQ RXU QRQ(XURSHDQ
FRKRUWV+RZHYHUZKHQZH FRPSDUH ILQGLQJV IURP WKDW ODUJHVW(XURSHDQ*:$6 IRU OLSLG
OHYHOV WR WKH ILQGLQJV IURP JHQHWLF DVVRFLDWLRQ VWXGLHV SHUIRUPHG LQ $IULFDQ $PHULFDQV
+LVSDQLFV DQG $VLDQV ZH ILQG JUHDW FRQVLVWHQF\ ZLWK UHJDUGV WR HIIHFW VL]H DQG GLUHFWLRQ





QRQGLDEHWLF VXEMHFWV ZKLFK PD\ DOVR GHFUHDVH WKH YDOLGLW\ RI WKH PHDVXUHV LQ RXU VWXG\
+RZHYHU D UHFHQW*:$6RI OLSLG OHYHOV SHUIRUPHGH[FOXVLYHO\ LQ W\SHGLDEHWLF SDWLHQWV
LGHQWLILHG DOO RI WKH WRS ILQGLQJV KDG EHHQ SUHYLRXVO\ IRXQG LQ QRQGLDEHWLF SRSXODWLRQV
LQGLFDWLQJ WKDW WKHUH LV VLJQLILFDQW DOLJQPHQW RI WKH JHQHWLF DUFKLWHFWXUH RI OLSLG OHYHOV






 DQG VRZHGR QRW WKLQN WKLVPHWKRGRORJLF OLPLWDWLRQ LV OLNHO\ WR H[SODLQ RXU QHJDWLYH
UHVXOWV
2QHILQDOOLPLWDWLRQRIWKLVVWXG\LVWKHLQDELOLW\WRFRQYHUWULVNHVWLPDWHVLQWRPRUHFOLQLFDOO\












ULVN IRU'5 VXJJHVWLQJ WKDW WKH LQFRQVLVWHQWO\ REVHUYHG DVVRFLDWLRQV IURPSUHYLRXV VWXGLHV
ZHUHQRQFDXVDODQGPD\ DOVRKDYHEHHQ DIIHFWHGE\FRQIRXQGHUV:HGLG ILQGDQRPLQDO
DVVRFLDWLRQ EHWZHHQ SOHLRWURSLF WULJO\FHULGH ,9V DQG VHYHUH UHWLQRSDWK\ ZKLFK VKRXOG EH
H[SORUHG LQ IXUWKHUVWXGLHVSDUWLFXODUO\JLYHQ WKDWVRPHRI WKHVH ,9VDUH LQ ORFLQHDUJHQHV
WKDW DUH WDUJHWV IRU 33$5Į DQG WKDW IHQRILEUDWH D 33$5Į DJRQLVW KDV EHHQ VKRZQ WR
3DJHRI 'LDEHWHV
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:H JUDWHIXOO\ DFNQRZOHGJH VXSSRUW IURP WKH IROORZLQJ RUJDQL]DWLRQV IRU WKLV UHVHDUFK
5HVHDUFKWR3UHYHQW%OLQGQHVV,QF1HZ<RUN1DWLRQDO(\H,QVWLWXWH(<(<





86 1DWLRQDO ,QVWLWXWHV RI +HDOWK 1,+ WKURXJK WKH ,QWUDPXUDO 5HVHDUFK 3URJUDP RI WKH
1DWLRQDO,QVWLWXWHRI$JLQJ=,$$*DQGWKH1DWLRQDO(\H,QVWLWXWH=,$(<
1,+ FRQWUDFW QXPEHU 1$* +MDUWDYHUQG WKH ,FHODQGLF +HDUW $VVRFLDWLRQ WKH
$OWKLQJL ,FHODQGLF 3DUOLDPHQW DQG WKH 8QLYHUVLW\ RI ,FHODQG 5HVHDUFK )XQG :H DUH
LQGHEWHG WR WKH VWDII DW WKH ,FHODQGLF+HDUW$VVRFLDWLRQ DQG WR WKH$*(6 SDUWLFLSDQWVZKR
YROXQWHHUHGWKHLUWLPHDQGDOORZHGXVWRFRQWULEXWHWKHLUGDWDWRWKLVLQWHUQDWLRQDOSURMHFW7KH
IXQGHUV KDG QR UROH LQ FROOHFWLRQPDQDJHPHQW DQDO\VLV RU LQWHUSUHWDWLRQ RI GDWD QRUZHUH
IXQGHUV LQYROYHG LQ WKH SUHSDUDWLRQ ZULWLQJ RU DSSURYDO RI WKH DUWLFOH RU WKH GHFLVLRQ WR
VXEPLWWKHDUWLFOHIRUSXEOLFDWLRQ
7KH$XVWUDOLDQ*HQHWLFVRI'LDEHWLF5HWLQRSDWK\6WXG\ZDVVXSSRUWHGE\WKH1DWLRQDO+HDOWK




0HGLFDO 5HVHDUFK &RXQFLO 1+05& &DQEHUUD $XVWUDOLD 1+05& SURMHFW JUDQW ,'V
   DQG &HQWUH IRU &OLQLFDO 5HVHDUFK ([FHOOHQFH LQ 7UDQVODWLRQDO
&OLQLFDO5HVHDUFKLQ(\H'LVHDVHV&&5(LQ7&5(\HJUDQW,'7KH%0(6*:$6
DQG JHQRW\SLQJ FRVWVZDV VXSSRUWHG E\$XVWUDOLDQ1+05&&DQEHUUD$XVWUDOLD 1+05&




7KH &DUGLRYDVFXODU +HDOWK 6WXG\ ZDV VXSSRUWHG E\ FRQWUDFWV ++61&
++61& 1+& 1+& 1+& 1+&
1+&1+&1+&1+& DQG JUDQWV8+/ DQG
8+/IURPWKH1DWLRQDO+HDUW/XQJDQG%ORRG,QVWLWXWH1+/%,WKH&+$5*(
LQIUDVWUXFWXUH JUDQW +/ ZLWK DGGLWLRQDO FRQWULEXWLRQ IURP WKH 1DWLRQDO ,QVWLWXWH RI
1HXURORJLFDO 'LVRUGHUV DQG 6WURNH 1,1'6 $GGLWLRQDO VXSSRUW ZDV SURYLGHG E\
5$* IURP WKH 1DWLRQDO ,QVWLWXWH RQ $JLQJ 1,$ $ IXOO OLVW RI SULQFLSDO &+6
LQYHVWLJDWRUV DQG LQVWLWXWLRQV FDQ EH IRXQG DW &+61+/%,RUJ  7KH FRQWHQW LV VROHO\ WKH
UHVSRQVLELOLW\ RI WKH DXWKRUV DQG GRHV QRW QHFHVVDULO\ UHSUHVHQW WKH RIILFLDO YLHZV RI WKH
1DWLRQDO,QVWLWXWHVRI+HDOWK
7KHVWXG\RI*HQHWLF&HQWHU&KLQD0HGLFDO8QLYHUVLW\+RVSLWDO7DLZDQZDVVXSSRUWHGE\
UHVHDUFK JUDQWV IURP %LRVLJQDWXUH SURMHFW $FDGHPLD 6LQLFD 7DLZDQ 7KH IXQGLQJ
RUJDQL]DWLRQKDGQRUROHLQWKHGHVLJQRUFRQGXFWRIWKLVUHVHDUFK
7KH -DFNVRQ+HDUW 6WXG\ -+6 LV VXSSRUWHG DQG FRQGXFWHG LQ FROODERUDWLRQZLWK -DFNVRQ
6WDWH 8QLYHUVLW\ ++61& DQG ++61& 7RXJDORR &ROOHJH
++61& DQG WKH 8QLYHUVLW\ RI 0LVVLVVLSSL 0HGLFDO &HQWHU
++61& DQG ++61& FRQWUDFWV IURP WKH 1DWLRQDO +HDUW
/XQJDQG%ORRG,QVWLWXWH1+/%,DQGWKH1DWLRQDO,QVWLWXWHIRU0LQRULW\+HDOWKDQG+HDOWK
'LVSDULWLHV1,0+'7KHDXWKRUVDOVRZLVKWRWKDQNWKHVWDIIVDQGSDUWLFLSDQWVRIWKH-+6





7KH 0XOWL(WKQLF 6WXG\ RI $WKHURVFOHURVLV 0(6$ DQG WKH 0(6$ 6+$5H SURMHFW DUH
FRQGXFWHG DQG VXSSRUWHG E\ WKH 1DWLRQDO +HDUW /XQJ DQG %ORRG ,QVWLWXWH 1+/%, LQ
FROODERUDWLRQ ZLWK 0(6$ LQYHVWLJDWRUV 6XSSRUW IRU 0(6$ LV SURYLGHG E\ FRQWUDFWV
++61, 1+& 1+& 1+& 1+&
1+& 1+& 1+& 1+& 1+& 1
+& 1+& 8/75 8/75 8/75 DQG
'. )XQGLQJ IRU 6+$5H JHQRW\SLQJ ZDV SURYLGHG E\ 1+/%, &RQWUDFW 1+/
  *HQRW\SLQJ ZDV SHUIRUPHG DW $II\PHWUL[ 6DQWD &ODUD &DOLIRUQLD 86$ DQG WKH
%URDG ,QVWLWXWH RI +DUYDUG DQG0,7 %RVWRQ0DVVDFKXVHWWV 86$ XVLQJ WKH $II\PHWUL[
*HQRPH:LGH+XPDQ613$UUD\ 7KH DXWKRUV WKDQN WKH RWKHU LQYHVWLJDWRUV WKH VWDII
DQG WKH SDUWLFLSDQWV RI WKH 0(6$ VWXG\ IRU WKHLU YDOXDEOH FRQWULEXWLRQV $ IXOO OLVW RI
SDUWLFLSDWLQJ0(6$LQYHVWLJDWRUVDQGLQVWLWXWLRQVFDQEHIRXQGDWKWWSZZZPHVDQKOELRUJ
7KH6LQJDSRUH(SLGHPLRORJ\RI(\H'LVHDVHVVWXG\ZDVVXSSRUWHGE\WKH1DWLRQDO0HGLFDO
5HVHDUFK &RXQFLO 6LQJDSRUH JUDQWV    67D5
 &*6(5, &,5* DQG &,5* DQG %LRPHGLFDO
5HVHDUFK&RXQFLO6LQJDSRUHDQG&<&LVVXSSRUWHGE\DQ
DZDUGIURP105&&6$7KHIXQGLQJRUJDQL]DWLRQKDGQRUROHLQWKHGHVLJQRU














































































































































































































































































































































































































































$$2 $PHULFDQ$FDGHP\RI2SKWKDOPRORJ\$$3'5 $IULFDQ$PHULFDQ3UROLIHUDWLYH'LDEHWLF5HWLQRSDWK\6WXG\$*(6 $JH*HQH
(QYLURQPHQW6XVFHSWLELOLW\5H\NMDYLN6WXG\$867 $XVWUDOLDQ*HQHWLFVRI'LDEHWLF5HWLQRSDWK\6WXG\%0(6 %OXH0RXQWDLQV(\H
6WXG\&+6$$ &DUGLRYDVFXODU+HDOWK6WXG\$IULFDQ$PHULFDQ&+6:KLWHV &DUGLRYDVFXODU+HDOWK6WXG\:KLWHV'5 GLDEHWLF
UHWLQRSDWK\(7'56 (DUO\7UHDWPHQW'LDEHWLF5HWLQRSDWK\6WXG\*2/'5 *HQHWLFVRI/DWLQRV'LDEHWLF5HWLQRSDWK\-+6 -DFNVRQ+HDUW
6WXG\0(6$$$ 0XOWL(WKQLF6WXG\RI$WKHURVFOHURVLV$IULFDQ$PHULFDQ0(6$&+1 0XOWL(WKQLF6WXG\RI$WKHURVFOHURVLV&KLQHVH
0(6$(8 0XOWL(WKQLF6WXG\RI$WKHURVFOHURVLV(XURSHDQ0(6$+,6 0XOWL(WKQLF6WXG\RI$WKHURVFOHURVLV+LVSDQLF13'5 QRQ
3DJHRI'LDEHWHV
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$*(6       ± ±
$867            
%0(6       ± ±
&+6$$       ± ±
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 
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-+6            
0(6$
$$            
0(6$
&+1       ± ±
0(6$




+,6       ± ±
6&(6            
6L0(6          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 
78'5 ± ±      
&DVHVDUHLQGLYLGXDOVZLWK'5FRQWUROVDUHWKRVHZLWKRXW'5
$$3'5 $IULFDQ$PHULFDQ3UROLIHUDWLYH'LDEHWLF5HWLQRSDWK\6WXG\$*(6 $JH*HQH(QYLURQPHQW6XVFHSWLELOLW\5H\NMDYLN6WXG\
$867 $XVWUDOLDQ*HQHWLFVRI'LDEHWLF5HWLQRSDWK\6WXG\%0(6 %OXH0RXQWDLQV(\H6WXG\&+6$$ &DUGLRYDVFXODU+HDOWK6WXG\
$IULFDQ$PHULFDQ&+6:KLWHV &DUGLRYDVFXODU+HDOWK6WXG\:KLWHV'5 GLDEHWLFUHWLQRSDWK\*2/'5 *HQHWLFVRI/DWLQRV'LDEHWLF
5HWLQRSDWK\-+6 -DFNVRQ+HDUW6WXG\0(6$$$ 0XOWL(WKQLF6WXG\RI$WKHURVFOHURVLV$IULFDQ$PHULFDQ0(6$&+1 0XOWL(WKQLF
6WXG\RI$WKHURVFOHURVLV&KLQHVH0(6$(8 0XOWL(WKQLF6WXG\RI$WKHURVFOHURVLV(XURSHDQ0(6$+,6 0XOWL(WKQLF6WXG\RI
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